The reduction in purulent secretions and control of respiration that followed the introduction of antibiotic agents and muscle relaxants during the 1940s dramatically improved operating conditions for thoracic surgeons and allowed the scope of their intrathoracic practice to be widened. Procedures such as pneumonectomy and lobectomy gradually became more common, increasingly accompanied by complex tracheobronchial reconstruction. Superior surgical access was facilitated by lateral positioning of patients, with new apparatus improving the ease and efficiency of lung isolation, providing the surgeon with a quiet, collapsed lung for prolonged periods.
In 1949, the Swedish physiologist Eric Carlens described a new, flexible double-lumen catheter made from soft rubber 1 . While this was originally intended for bronchospirometry in conscious patients, Carlens and Viking Olov Björk subsequently reported its successful employment in 20 cases of pulmonary resection performed at the Sabbatsberg Hospital, Stockholm, between November 1949 and February 1950 2 . The use of such apparatus in thoracic surgery, however, remained relatively rare outside Scandinavia for almost a decade. Instead, one-lung anaesthesia for right pneumonectomy was usually undertaken following placement of a left endobronchial tube. Left pneumonectomy meanwhile, proved more challenging owing to the anatomy of the right tracheobronchial tree. Selective intubation of the right main bronchus risked hypoxaemia secondary to obstruction of the orifice of the right upper lobe bronchus, or incomplete collapse of the operative lung due to herniation of the endobronchial cuff into the trachea and partial occlusion of the left main bronchus.
Despite such difficulties, on 23 September 1951, King George VI underwent a left pneumonectomy for bronchogenic carcinoma. The procedure took place in the Buhl Room of Buckingham Palace after it had been converted into a temporary operating theatre. The surgeon was Clement Price Thomas and the anaesthetists were Robert Machray and Cyril Scurr 3 . Machray had previously modified Magill's endobronchial tubes, reducing the length of the inflatable cuffs and shortening the distance between the tip of the tube and the cuff in an attempt to improve their stability in the main bronchi with less risk of occluding the upper lobes 4 . For King George's left pneumonectomy, however, Machray and Scurr utilised the more conventional technique of placement of a Thompson blocker combined with endotracheal intubation.
In 1953, the German anaesthetist Stürtzbecher described a novel cuffed endotracheal tube with an incorporated bronchial blocker 5 . Produced in two lengths, the blocker projected either 7 cm or 9 cm from the distal opening of the endotracheal tube and included a channel permitting suctioning beyond the inflated blocker. The shorter of the blockers was intended for occlusion of either main bronchus and the longer one for occlusion of the lobar bronchi. The tube was inserted into the trachea with the aid of a laryngoscope and the blocker directed into its final position using a wire stylet. A small metal tip permitted radiographic confirmation of correct placement 6 .
Cover Note
Anaesthesia for thoracic surgery 2 In 1955, Robert Macintosh and Robert Leatherdale from the Nuffield Department of Anaesthesia, John Radcliffe Hospital, Oxford, described a combined endobronchial blocker and endotracheal tube for operations on the left lung, as well as a left endobronchial tube for right lung surgery 7 . The shape of both conformed to the angle made by the left main bronchus with the trachea, with either the tube or blocker component being inserted into the left bronchus. This increased their stability and reduced the incidence of displacement. Furthermore this angulation meant they could be positioned blindly in the left main bronchus, something thought to be of value to the less experienced thoracic anaesthetist.
One year earlier, William Vellacott from the Royal Infirmary, Worcester, described a new right-sided endobronchial tube 8 . Made of wire-reinforced latex, this was designed to prevent spread of purulent secretions from the right upper lobe in patients in whom it was impossible to place a bronchial blocker. The tube possessed a proximal tracheal and distal bronchial cuff. The latter was designed to completely occlude the origin of the right upper lobe bronchus when inflated. A one-inch (2.5 cm) hole in the wall of the tube between the two cuffs directed gas towards the left main bronchus.
In 1955, Wally Gordon and Ronald Green described another right endobronchial tube 9 . Designed to be stable and capable of reliably aerating the entire right lung during left-sided surgery, the dimensions of the Gordon-Green tube were based on a radiological study of the right tracheobronchial anatomy of 40 men and 40 women 10 . Finding the distance from the origin of the right main bronchus to the upper lobe bronchus to be not less than 1 cm in all 80 patients, with an average distance of 1.8 cm, the distal 4 cm of their tube was angulated to approximately 15 degrees and incorporated a slotted lateral opening 2 cm long and 3 mm wide. The endobronchial cuff was attached to the margins of this aperture, which directed gas into the right upper lobe when the cuff was inflated. The Gordon-Green tube was of particular use in cases of high bronchial stenosis, bronchogenic carcinoma, fistula and bronchoplastic procedures involving the left main bronchus. Of note, it was designed to be positioned blindly, possessing a stiff rubber hook 1 cm above and opposite the lateral opening, which could be felt to impinge on the carina when correctly aligned. Believing such blind placement was neither safe nor reliable, in 1957, William Pallister from the Brompton Hospital modified the Gordon-Green tube so that it could be used with an intubating Magill bronchoscope 11 . In 1958, Green further adapted the tube so that it acted as a blocker of the right upper lobe bronchus 12 . The result was similar in principle to the Vellacott tube but it had two bronchial cuffs, one on either side of the right upper lobe bronchus, and had the advantage that suction and inflation could be applied to the right upper lobe intraoperatively.
In 1959, Pallister described a new endobronchial tube for left lung anaesthesia during tissue-sparing 'sleeve resection' of the right upper lobe 11 . The Brompton-Pallister tube possessed two bronchial cuffs, one lying inside the other in case one was damaged intraoperatively, as well as a tracheal cuff which, when inflated with the bronchial cuff deflated, allowed both lungs to be ventilated and the bronchial suture line tested.
Despite the evolution of increasingly specialist endobronchial tubes and blockers, their use was attended by a number of disadvantages, including the risk of intraoperative displacement, incomplete collapse of the operative lung and hypoxaemia secondary to shunting of blood. As experience with doublelumen tubes increased outside Scandinavia, it became apparent that these combined the advantages of endobronchial tubes and blockers with the benefits conferred by differential pulmonary ventilation. P. J. Featherstone, R. N. Westhorpe, C. M. Ball
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